NMR characterization of a diamagnetic model of unliganded alpha chains from human hemoglobin.
This paper reports the reconstitution and spectroscopic characterization of a complex between alpha globin from human adult hemoglobin and protoporphyrin IX-Zn(II). Optical and proton one-dimensional (1-D) NMR spectra indicate that the prosthetic group binds in a 1:1 stoichiometry to the apoglobin in a single conformation. Using 2-D proton NMR techniques we assigned resonances corresponding to the majority of porphyrin substituents and to several side chains of amino acids in contact with the porphyrin. Analysis of nuclear Overhauser enhancement interactions between identified protons indicated that the complex contains only one rotation isomer of the prosthetic group. The diamagnetic Zn(II) ion is coordinated to the proximal histidine (His87) and does not bind O2 or CO as a sixth ligand. The ring current effects on protons from the distal valine (Val62) are considerably higher than in the liganded form providing strong evidence for a more compact ligand binding pocket relative to the carbon monoxy state. Therefore, protoporphyrin-Zn(II)/alpha globin complex is a suitable diamagnetic model for unliganded alpha chains and will be used for structure determination by NMR and modeling methods.